Inadvertent entry into the spinal subdural space during either intended subarachnoid 1,2 or intended epiduraP cannulation is a recognised event in clinical anaesthetic practice. As a complication of planned subarachnoid anaesthesia, an incidence approaching 1 % has been claimed. 4 However, it is rarely reported during planned epidural cannulation 3 despite the present frequency of this technique in clinical practice. I report a case of a spinal subdural injection during intended epidural steroid therapy for recurrent low back pain syndrome.
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CASE REPORT
A 52-year-old male machinery operator presented on a routine orthopaedic operating list for injection of epidural steroids for recurrent low back and left radicular leg pain. In 1978 he had been run over by a tractor and sustained serious injuries which included an acute back injury without apparent fracture. One week later, under general anaesthesia, he had a surgical decompression ofthe left L5 nerve root by 'removal of bone'. Postoperatively his back and leg symptoms ceased, but his preoperative signs (absent left ankle jerk, weak left dorsi-flexion, and patchy loss of pin-prick sensation on the left ankle and foot) persisted.
On this present occasion orthopaedic surgical re-exploration was not favoured, and he was keen to return to his work, which he enjoyed. Physical examination showed a reasonably fit middle-aged man with left lower back pain and pain and 'pins and needles' into his left leg and foot of an LS/Sltype distribution. He had diminished power in his left leg but no limp, an absent left ankle jerk, and patchy diminished pin-prick sensation below the left knee. No muscle wasting was detected. He had a well healed left paramedian scar over his lumbar spine.
Attempted lumbar epidural cannulation at L5/S 1 (absent bony landmarks), in the flexed left lateral position, using an 18-gauge Tuohy needle produced on the third attempt, a dural tap with cerebrospinal fluid (CSF) drip, following a 'clean' loss of resistance with air. The Tuohy needle was withdrawn until the CSF drip stopped, further gentle withdrawal was performed, loss of resistance and aspiration tests were again carried out, and a test dose of plain lignocaine 1 % 2 ml injected followed by bupivicaine plain 0.25% 5 ml. Over forty minutes the patient developed only paraesthesiae in both feet; his blood pressure remained unchanged 3 at 140 mmHg systolic.
Following repeat loss of resistance, aspiration, and passive drip tests, a further 9 ml of plain bupivicaine 0.25% mixed with methylprednisolone acetate 120 mg sterile aqueous suspension ('Depo-Medrol' Upjohn) was injected over thirty minutes. This resulted in numbness in both legs, cessation of the left leg pain and a fall of systolic blood pressure to 80 mmHg. As soon as the patient was turned onto his back he complained of a severe frontal headache. He had a dense motor and sensory block to T 12. His cardiovascular status was easily maintained with 40% F I o 2 , IV crystalloid and IV ephedrine 6 mg. It returned to pre-injection status after about three hours. However, his severe postural headache persisted over seven days, despite a vigorous conservative regime including posture, IV hydration, sedation, and IV opioid infusion. The patient initially would not consider an epidural blood patch.
Seven days following the dural tap, an 'epidural' blood patch was performed with 12 ml of sterile venous blood, again at L5/S 1, this time with a clean loss of resistance indentification of the 'epidural space'l on meticulous first approach, and no visible CSF or blood. His headache disappeared over four hours, but recurred suddenly on sitting up in bed twenty-four hours later. He also complained of slightly blurred vision. A second blood patch with 20 ml of blood, this time at L4/L5 interspace, was performed 36 hours after the first blood patch. Again a clean loss of resistance was obtained for the epidural space, and again the headache disappeared. Twenty-four hours later the headache reappeared suddenly and severely along with blurred vision in the upright position. During all . this time the patient's left leg signs and symptoms remained unimproved.
Neurological and neurosurgical consultation and CT imaging investigation failed to detect any intracranial or higher intraspinal pathology, and CT scan of L5/S1 showed a 'post-laminectomy' appearance with no evidence of an extradural CSF 'pocket' (Figure 1 ). However, the outline of the contents of the spinal canal at that level were noted to be 'bulky'. His headache persisted.
Two weeks following the dural tap, neurosurgical explorationS of the spinal canal at L5/S1 was carried out under general anaesthesia. Dissection through fibrous tissue down to the dura showed no definable epidural space, no old blood or methylprednisolone crystals visible extradurally, and fibrous entrapment of the left 5th lumbar nerve roots. Dorsal incision of the dura revealed a few subdural, extra-arachnoid blood clots, some subdural and intra-arachnoid methylprednisolone crystals, and CSF exiting from the arachnoid to the left side above S I vertebra. A subdural CSF collection I was not identified. The subdural and intra-arachnoid clots and methylprednisolone were removed, a neurolysis of the left L5 nerve root was performed, the operative dural incision was closed directly and the traumatic defect region grafted with fascia and tested for leakage by Valsalva. Methylprednisolone and gelfoam were placed on the dura and nerve root.
The next morning the patient had no headache, normal vision, and no pain in his left leg. Pin-prick sensation in his left lower leg subsequently appeared intact. He was discharged well, eight days postoperatively. At orthopaedic outpatient follow-up three months later, his low back and left leg pain were 'as bad as ever'. Facet denervation performed five months later produced no improvement.
DISCUSSION
The first epidural treatment and probably the second were injected (at least in part) into the spinal subdural space, through an 'obliterated' epidural space at L5/S I. The enlarged outline of the cauda equina structures on CT scan ( Figure I) been due to the accumulation of CSF subdurally from the opening made in the subarachnoid membrane. I However, it may also have been contributed to by the actual subdural injection volumes. It has been my practice to date to attempt to enter the space as close as possible to the site of the segmental lesion 7 in the hope of achieving the highest and longest duration steroid concentration on the inflamed tissues. With the loss-of-resistance technique, this approach in the post-laminectomy patient may carry the risk of a 'false' identification of an 'obliterated' epidural space, with possible subdural and/or intra-arachnoid injection. I now wonder how often in the past I may have unknowingly done just this.
Assuming the second blood patch at L4/5 was epidurally placed, this normally more than adequate volume 8 was probably unable to seal any site of dural CSF leak at L5/S I either because of the fibrous barrier to downward epidural spread ( Figure I) , or perhaps because the continuing leak was in fact into the spinal subdural space. I Although the exact mechanism of dural puncture headache remains unconfirmed, CSF leakage from the subarachnoid space is generally agreed to play a part. However, persisting headache associated with leakage into the spinal subdural space does not seem to have been described. In this regard the immediate onset of this patient's headache is curious. 9 Unintended injection into the spinal subdural space (i.e. dural penetration with or without penetration of the underlying subarachnoid membrane) is apparently quite common during subarachnoid myelography and may be partly attributable to the use of long-bevelled needles. I , 3 However, mindful of the difficulties (as in this case) of recognising subdural instead of epidural placement, one wonders just how rare this complication is, especially in view of the current (and valid) popularity of epidural cannulation. Patients with pre-existing abnormalities of the epidural space at the site of injection (e.g. postlaminectomy patients, Figure 1 ) would appear to be particularly at risk. The patchy, asymmetric, and more exensive anaesthesia that can result from subdurally (instead of epidurally) placed local anaesthetics 3 is potentially hazardous, while subdural methylprednisolone acetate presumably carries the risk of adhesive arachnoiditislo,ll quite apart from its increasingly uncertain adequacy for spinal epidural use. 6 ,10-13 
